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“Don’t Tell Me, I’ll Find Out”:
Robert Karplus—A Science Education Pioneer
Robert G. Fuller

Abstract: Robert Karplus (1927–90), who began his career as a brilliant theoretical physicist, switched
to science education in the early 1960s. He made many substantial contributions to this field in addition to
developing a complete K–6 hands-on science curriculum. Karplus provided his curriculum with a sound
epistemological foundation, based on the work of Piaget. He developed an effective classroom teaching
strategy, the learning cycle. He and his team used a scientific approach to curriculum development.
They focused on teacher development. Karplus was committed to science for ALL students. Through
science activities he sought to share the joy of discovery. A recent book collects some of his important
papers and enables you to examine his work for yourself and see what you discover.
Key Words: Piaget, learning cycle, discovery, SCIS, science curriculum

INTRODUCTION

ence education and invite you to use his work to discover something about science education for yourself.

Robert Karplus (1927–90) made six major contributions to science education. In fact, without his
work science education as we know it in the USA
today would be completely different. Because of
his sudden and untimely death, Professor Karplus
never had a chance to reflect upon or to collect his
total body of work. As a young faculty member in
physics, my career was significantly changed by my
interactions with Bob Karplus and, thanks to a faculty development leave granted to me by the University of Nebraska– Lincoln in the spring of 1999,
I was able to interview the co-workers of Robert Karplus and collect several of his important papers into a book that was published in 2002 (Fuller,
2002). This book explores the work of Robert Karplus in science education. It is an attempt to support
the claim that several of his contributions to science
education are as important today as they were when
he first made them nearly thirty years ago.
In this paper I will review the career of Robert
Karplus, introduce his enduring contributions to sci-

BIOGRAPHY
Robert Karplus attended Harvard University where he obtained bachelors, masters and PhD
degrees. He obtained his PhD in chemical physics
in 1948 when he was 21 years old. His PhD thesis had included both experimental and theoretical
work and his work was directed by E. Bright Wilson, Jr. After completing his PhD he went to the Institute for Advanced Studies at Princeton. When he
was there he worked with Norman Kroll in the new
field of quantum electrodynamics (QED). Together they published one of the first detailed calculations based on QED. Their joint paper, “Fourth order corrections in QED to the magnetic moment of
the electron,” was published in the Physical Review
in 1950 and brought them both immediate recognition within the physics community.
In 1950, he returned to Harvard University where
he remained an assistant professor of physics until
359
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1954. That year he moved to the University of California, Berkeley (UCB), as an associate professor
and he became a full professor of physics at UCB in
1958, at the age of 31. From 1948 to 1962 he published 50 research papers in physics, mostly in QED,
but also on the Hall Effect and Van Allen radiation.
He was the senior or only author on the first 19 of
those papers. He published with 32 different physicists, including two who later won Nobel prizes in
physics. More than 90% of his co-authors went on to
become fellows of the American Physical Society.
In 1948, Robert Karplus married Elizabeth Frazier. Bob and Betty were the parents of seven children
born between 1950 and 1962, three daughters and
four sons. He made his first visits to his daughter’s elementary school class in 1959–60. He probably did
electrostatics demonstrations with a Wimshurst machine that he had inherited from his grandfather.
Those visits piqued his interest and his career made a
fairly rapid change from theoretical physics to science
education. He joined an elementary school science
project with other UCB faculty. He and Herb Thier
started the Science Curriculum Improvement Study
(SCIS) at the Lawrence Hall of Science on the UCB

campus in 1961. He published his first education paper with J. M. Atkin in 1962. It was entitled “Discovery or Invention?” (Atkin and Karplus, 1962).
Over the next decade, Dr. Karplus and Herb
Thier and their co-workers developed a complete
K–6 science curriculum, the SCIS curriculum,
which is still in use today. He is shown in his Lawrence Hall office in front of the SCIS logo in Fig. 1.
In the 1970s, he turned part of his attention to
student reasoning beyond elementary school, a subject on which he published 10 papers. These papers
serve as foundational work for a subfield of physics, physics education research, which is practiced
in more than a dozen physics departments in universities in the United States today.
Dr. Karplus became the President of the American Association of Physics Teachers in 1977 and
was awarded their highest prize, The Oersted Medal, in 1980 for his exceptional contributions to physics and physics education. His professional career
was ended in 1982 when he suffered a cardiac arrest while jogging in Seattle in June of 1982 at the
age of 55. He died in 1990.
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ENDURING CONTRIBUTIONS
Robert Karplus made many enduring contributions to science education. If you look at the national
and state standards for science knowledge that have
recently been developed in the United States, you
will find ideas based on the work of Robert Karplus.
I will highlight six of his important contributions.
•

•

A sound epistemological foundation. When
he became interested in how children learn
science, he started to read the professional literature of education and psychology.
He brought a scientific approach to his work.
First, he thought, find the correct theory and
then use that theory to develop the science
materials for the children. It was during this
time of his work that he studied the writings
of psychologists and educational theorists. He
found the concepts of Jean Piaget were the
closest to his own understanding of scientific
reasoning. He was one of the first professionals to take Piaget’s work into account for science curriculum development. He realized,
based on the work of Piaget, that children
build, or construct, their own internal mental
schemes for knowing science as they experience the world. Hence, Karplus reasoned, to
be effective, a team of people who are developing a science curriculum for children must
be aware of the reasoning patterns used by
the children. He developed a series of films
on student reasoning that are still available
today (Karplus and Peterson, 1976).
An effective classroom teaching strategy. Once Karplus and his co-workers had
constructed an educational theory for their
work, based on their understanding of Piaget’s work, they realized that they needed an instructional strategy that would enable them to put their theory into classroom
practice. They developed the learning cycle for classroom use which has three phases, known as Exploration, Invention, and
Discovery. This learning cycle moved the
learning of science from the study of a textbook to hands-on experiences. The learning
cycle is explained in more detail in the Karplus paper appended to this paper (Karplus,

1977). I think it is nearly impossible today
to find a science curriculum or set of standards that does not have the words hands-on
in it somewhere. Most of them have no idea
that Robert Karplus was an important part
of the development of that method of teaching and learning science.
•

A scientific approach to curriculum development. When Karplus and his co-workers began to develop materials for classroom
use, they used a scientific process of curriculum development. First they would brainstorm content ideas and approaches that they
thought would be appropriate and effective.
Then they would develop their materials and
take them into the schools for field testing by
the development team and with schoolteachers. During these field tests they would make
detailed observations of both children and
teacher behaviors. These notes would then be
brought back to team meetings and revisions
in the materials would be made. In a process
analogous to the cyclic processes used by scientists, theory–experiment–revision of theory, the Karplus team created science learning
materials, develop–field test–revise. Many
lessons were created and field-tested, only
the very best lessons survived.

•

A focus on teacher development. Perhaps
because of the many hours Karplus spent
in school classrooms during the development of the SCIS materials, he realized that
school teachers needed to develop additional teaching skills to become effective science teachers. So he emphasized teacher development. He, along with others, created
a series of teacher workshops on the theme
of science teaching and the development
of reasoning. The movies he made on student reasoning patterns became a part of the
teacher-development workshops.

•

Science for ALL students. From the beginning Robert Karplus thought of science as
a subject for all students. In his first papers
and presentations on elementary school science, he emphasized science for everyone.
He would not be surprised by a national science standard that calls for science for all
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citizens. Karplus and his team tried SCIS
lessons in a diverse selection of schools
around the country. He believed that elementary science activities needed to excite
all students, not just the ones with positive
predispositions towards science.
•

Share the joy of discovery. Throughout his
life Robert Karplus was excited by the process of discovering new ideas. His career as
a physicist had been fueled by his exploration of the new ideas of QED. His work in
science education was driven by his fascination with the responses of children to nature.
He enjoyed the act of discovery and wanted
science curricula to make that joy available
to others. He wanted children to know of joy
of discovery. The title of a film for the SCIS
primary grade school materials was Don’t
tell me, I’ll find out (SCIS, 1969).

A PERSONAL ANECDOTE
Why would Robert Karplus change his career at the age of 32 from one as a successful, outstanding theoretical physicist to become a science
educator? His co-workers offered a variety of explanations, from a kind of malaise with his work
in theoretical physics to the fact that he and Betty
had seven children.
I want to propose a different scenario. While
physicists believe there is no discipline with the
beauty and parsimony of physics, there was about
Robert Karplus a profound curiosity about the
whole world. He found, nearly everywhere, intellectual puzzles that intrigued him. I want to tell
you a story that I heard from two different physicist colleagues of Karplus who live more than a
thousand miles apart.
It goes like this:
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the truck back to its starting position. Again, he slowly rolled
the toy truck across the desk to a new location.)
“Did the truck move?” he asked again.
“No.” the child replied once again.
“Can you explain to me why you say the truck did not move?”
Karplus asked.
“It did not move;” responded the child triumphantly. “You
moved it!”
In that moment, Karplus discovered a new puzzle, the importance of language in shaping human reasoning. He began his
journey through the works of Wolf, Vygotsky, and Piaget. He
had been captured by a challenge worthy of his brilliant mind.
The path from outstanding theoretical physics to elementary science had been commenced. Robert Karplus never looked
back.

A CHALLENGE TO DISCOVER
Can you discover what it was about helping
children learn science that so intrigued Robert Karplus that it lured him away from a very successful
career as a theoretical physicist to become a science
educator? He went from a position with high cultural esteem to one held in relatively low intellectual
regard. In fact, one colleague was reported to have
remarked, “What a waste! He was a very gifted theoretical physicist and he gave that up to work with
children and teachers.” Was it really a waste?
You owe it to yourself to evaluate the contributions of Robert Karplus to the field of science education. How valuable do you think they were? Do
you agree that they are as important today as when
he first made them? You can start with a position
paper he wrote for the Journal of Research in Science Teaching in 1977, reproduced in the Appendix
to this paper. Then watch him interview students
about how they reason and hear him ask a student
to explain how he made an approximate ratio in his
film on Formal Reasoning Patterns. See what you
can discover for yourself.
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APPENDIX †

† Copyright

1977 by the National Association for Research in Teaching. This material is used by permission of Wiley–Liss, Inc.,
a subsidiary of John Wiley and Sons, Inc.
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